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(54) METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY PANEL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent production 
of air bubbles as defects. 
SOLUTION: After a TFT substrate 1 and a CF 
substrate 2 are disposed in a vacuum 
decompression chamber 5 with the electrode 
forming surfaces of the substrates facing each 
other, water vapor is introduced into the Vacuum 
decompression chamber 5 to replace the whole 
air with water vapor and to evacuate, for example, 
to 100 [Pa]. Then an upper stage 7 is lowered to 
overlap the CF substrate 2 with the TFT substrate 

1 and to lightly press them. Then the external air is 
introduced to return the pressure in the vacuum 
decompression chamber 5 to the atmospheric 
pressure. Thus, the CF substrate 2 and the TFT 
substrate 1 are pressed to each other by the 
atmospheric pressure to form a regulated gap t. 
between the TFT substrate 1 and the CF substrate 

2 The liquid crystal 3 fills the layer region 23 while 

the sealing material 22 is crushed to adhere the TFT substrate 1 to the CF substrate 
2 The water vapor in the layer region 23 reduces its volume with increase in the 
pressure and further transits to water as liquid and air bubbles disappear. 
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«SBP«lt***trai't 4 £ ^ £ Jt£«EE« 5 rt£E« Lfe 
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FTSIl kCFm6L2b<omWtc%tli>. itz. M 
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X'h "■' X - 

£7>fflcO^^I«l*ll= - fiEftA ariiSTf 4 ftAjjSTXS 
i: 3 it & * 1 ^feftTSWi * Sf 6 BW&*3WK **tr* • 

tHEPI^ ^ *>l/3£ffi £5 W=# WW 4 SSWEXS t £ 

miem i oswott* fcsoe lt » 2 <oa 

t L . 

«ISBr3fe<^Mti: Ltli. 1UES«£^^XfICfc 
ft 4 KfESS 1 <o*fr TUiRffl £ S L . mi ESI&jfEXfi 

4 .1 1 £ ma t-f s ftA*^ ^wonjfi^rffi , 

XffOP * ftfc ftA*^ < */WOH3t*«fe 

t . 

e^ **»je<o«H rt^ffl * trt s ^ * i*>*fr "c* 

§:f&*> * fiEM' f^t^&K a: tUISv— Eft 
li - 

iwea«afsx«f w - e* *i»kjb 1 ^m^m.^ *> 

It* MB* 1 flDflfefr-CliJUaSrSL . h-jes^ex*! 
CIS it 1WESB 2 <0ftfrTti«Effi c*e^1" * ft* * ffl v > 



"<0BB<»5«*flWirt *= - ifiEftA & iBT"*" *• ftA^xxs 

m 5r Mi" & Hf^O Wl **tf »BBRrtT, W ESS 1^3* 
ft- 2r , MEM-' ^ Jf^HUiE^-^SSyi'i sSft 

ffiES«ffEXS-Cti . aaESWTEIB 1 (MkfHMMfrb 

mtfftM^Vt LXii. -gjlSS^afo^r^-ttXgCfc 
(t 4 fief 1 cO^ftT'tiSvffl $:M L . MES^Jf EXS 

crfficomTFffigftte - frEfta e B 2r ffiT"? & ft AffiTX^ 
EtJ^ir^ieHrtwffl^'CKT^it. SS^W 

h s MEffi'^-A-*^^ mfEv—/l^«S^WEft A*:« 

/I'SM ^ 5 V fP L # 4 EX^ i: S: 
fit, _ 

L./^2cO^( s t 1 co(it L. 

lBIEffiJgtfMMti: LTti. fiESIse^^-ttxecfc 
itl.fJES 1 cO^T'liSvfflSrM L . B']!SSWffI§ 
CJ3tt61»E* 2«0^ft-C-(±ftffiC^-r 4*«S:fflv 1 

[fi*i|5 3 f)ES1fSf^^-ttXM(cfcttl>B>)E« 

h§s&T% i .^4 ov-m* 1 1 (cESc^ft B B B*^ N "*'"-- 
h zzztzmib-fh mem 1 .^m 5 m^*> 

1 tcEffi?) ft AgyjV t wWgmtt - 

C !S*iI 7 3 KdEWJfe^MI^.*'* ■ 4 0 K 

ot-cAft - 1 swat-rait** 1 .^M6 <ovi-w 

1 cESs^ftA**-' <-7-/t- ^Mit'^S , 
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[ If* *f S ] WieWrS^)*«<i . *T- 1> ft Cl k £ 1^5 
k ■? ft If 5 IEtttf>ffiA*Sf ^UtORifi^ffi. 
[ 111**9 1 15SBf^tt««. x^/ur/uo-yur 

f > ft c fc * «« k -r ft 5 ea^s***' **/uo 

[ IS**! l 0 ] WIE»HJUi . mim^MMt 
ffl Sr M-T 6 WEBf 4 »»S#Jt«W « v i 

%5f k Oig-^ J-a-O-^^^^f^ it* 3 * 1 7^ 4 

[»**l 1 1 WEJWKUi. jKfcT^-TfcS:* 
tr k r^k ftfi* T I 1 0 iEa^fflA*^>**'^ 

[0001] 

[0002] 

C 2 «cO®HBXf ^^SMerS fe^^^T E » L . M5: 

0 0 9 9 ^&«fc:IE» S ftT ^ ft J: ? tc . 4 ^ - ^ N 
•j - y ? x^IES $ *ut ft -SHR k k ^>3&&K T F 
T (Thin Film Transister) k B^SHS t tfiUVt S 

T F TStS 101k. iby — y 3*MW&t ifB 

102k 2rfffi£-rft c <JC13. [210 ( a ) tc^f «t "5 

tc . c f s& i o 2 tajfe<oaE«iaBi t ( m t im 5 

[/zml ) C^L^IffS^tt^*'*— 10 3 SrtHfi 
(tfSfciEB) L , TFTSS1 0 1 _LK**««S:ttt 
T^SMRfc^-'M* 1 0 4 tttffiLJilE*^#F*iltf>+ 
AaptcBr^a^iRft 1 0 5Sr«TLfeft. JtSWrtCciR 
fflilf 1 0 0 [Pa] SJK<0«EE#H«+T'H* 
glOl, 1 0 2 SrWfflSif* Mta-S-Jb-frft. itftf*. 
TFTlil 0 1 CSLtC FSfil 0 2S:«<ffE 

u no ( b ) tc^r-r i 3 (c. Bfa-&*>sfL^B[«a 

10 1. 1 0 2£*^4HcK i 9LB-f« dfLfcJD* El 

1 1 IZtft?* o C A^-U" 1 0 3crMmzmL^Mj£. 

^^;u**»4>itft. 

[0 0 0 3] 

[3%H^#wiftL J: ik-TftRH] ±IE« 
*tS»Wi. WimU 10 1. 10 2 £«fc-&*>tffcte 

10 0 [Pa] <02SWW»81 01. 102HC 
HDSStt. r^EKRSftfcfcSl-UL 
H 1 1 C7r;f J: 5 ESIoivCSviS 10 6k ItM 



ikV^ISJH^ftft. 4fc. HSK1 0 1 . 10 22:1 
fe-&*>-fr ft k # ^K5ti^^fi;^ESrWI) k 

tc j: . i^s® ioi. 102 isj^raw.twjx ^3i^n 

ft«fc<0* (K»X»i«5«*) ^^^-^i^k^ft 
k. ±ffl|fc:iEuW"ftCFaSl 0 2 2:flR«U:J:orftE 

Sr* t s -frx 9i««^-r ft . nsmftto&i) wm 

ilflOO [Pa] iy.TT't±CC0©^^ISiSk 2: ft 

kv^iBM*f*6. 4fc, ±iE®*«»-rs^rffi^h^ 

*-ffiT±IBc0C F^M 1 0 2 £ SU^-T ft kLtt. WIS 
r 3lRJcf ft 4 Tfc*B*ia SrBL, ^^^Stl 
i«S»»««t 3: ft >crtC- . «ft»«^^*^^>B 
Jg iz&rffi k r? X h ^^sft* o T L 4 3 k v to |B1H ft <> 
[0004] JLOfS^i. Jd««*flft:8^t*S*lfc 

« ^ S*a**>* ft BR ±fflltcffi«T ft * * 

w k * < (£ 3Xh A**' ^ ^ ft 

[000 5] 

[■HSrlKK-rftfeft^S] ±iESH£»&'Tftfc*> 

f^j-f ft y / t-Sficoia tc?S B a B ^j*ft $ tLtzig.Ik&7fr 
/UcoSJl^ra^ftoT . ^< k t— ^^±iE^^*/US 

(c, ;U$rSrMffi-^ft>— /UttfiWBXSk . '^<k 

ftSSl ^SfefrTSvfil r ft »ffl« 
±IEmi0^fr5r«*>s ±lB^^A'S^r±lE 
^-/^WS.I/*±.IE?Sb b b «rtt^«JB-Ci:v Hi Sia-g-^ 

LWtft»«»EXSk«:«i. ±K««lfEXS-C 
(i, EflXI4a*«Do %^«r< k t-*«:JtlE»l ^ 
ft^ffi*^S3EL-"CaS20^fefl i <7)«k L , JblEP/rS^W 
Kk LTti. ±iE*K*ia^ib*xafc:*J»tfc±E*l 
OftftX'H5MBSrML . ±Ea*tJfEXSK:*5(tft JilE 

k LT^S. 

[0006]^:, HI*3l2IE»^Wt±. 

stLfc— wowm^ft^^^^^ra^s*^*-* 1 

^«f>fS«^. ^-/UW S:3iffi-f ft y-/UffiffiXl 
k . ^4r< k t>— jTOil&'^^yuaS^WSi^fiKSix 
fclB^)ffl^).S5tfflfefirt (C , ±1E?R B B 9 * ^Ti~ ft ?]5 B a sST 
X51 k . E,t) ^W^iESK^^d S Tf£T c i t^.^ 1 ^ 
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lem 1 OftfrOffi#> Jb» * 2 OftfrOfI t L . 
JbKW Jt*MMr kLXli. .LffiSKfifr ■Sioitxm (c fe 
ft *±.EIB 1 OftfrT1±*vfl cIL. XlfiSSfflExa 
C*i»t * JJEJU 2 OftfrTlifiSffl tfeff -T & flrtf Sr ffl ^ 

[0007] sac, it*Ji3ie®co^{i. mffi^'ffM 
tM B m^'-<^>i-cr)mm.if&X"h r>x . 1 1 

O^f-gROfUsSH;:. is-iUtfZWtn-th i/—>vmmTM 

xat s iBj»*«W3etf5«Hrto«axr±#s<t/s» 1 o 

£Mf 4 Br^fr *tf #HSRrt T . JbJE 
3B 1 Oftfr . JhfSMv t* A>*** ±12^- 
?/±I£?£b b b £ ^Tt'lfcJST'jE v >C«*a-£-;b-£ S SISSft 

15 3S 1 Oft frO fi A> <o K£T $ m 2 Oftfr Ofl 

tcfc if h ±9zm i oft T-tis«a xiesMtfE 

Xfl t (t 4 JJEJB 2 Ofttt T'J i fRffl (c 4 ft «t * 
Ev>4.1 L"C^4. 
[000814*:. If #114 EttoWgidU m®* 5 7fM 

$ titz -Mem® ■? h > t^n-mmors izm&rftm $ ft 

O*Ktffi<0««£, ^-/UWttifiXS 
i: . ;'>4'< k h-1i<7)Ml^^>imz<?)mwmtf>L-£ti 

int. &fi*imfe<7>mRf*i<om£xwTZti. to. 
i&Ktfmfcvy&mnem&x-tftztitz'm 1 oftfrx-m 

ffi£S^5Wjeoft«£*tf#B&l*J-C\ XlS^lOft 
£ is o . ±f r XEi^-y W&l/XKfS 

b b b c t^/CftftSsT'S \> ' iC fife 6 SIRSifcr&fc-lfX 

Itrli. ±ieS«»EX^T'(i. E^&lfiMte* 
HtffiSacR Item 2 OftfrOffi fc L . JbigHfJ&aiWl 
i: LTii. ±K*«aWa-S-fc*xat*i»t4±E» 1 0 
*fr-CJ4«fflSraL.- JJa6«*¥flEXSK:*J*t4±IEfl! 
2 Oft frt'UvSffl t;$Sf?r 4fls«*fflv^4Ct2r TttS L 
X^h. : . 

[00 0 9 ] M$9(5Eli3>%9itt. fl^JS l.Tb 

W l tcie@os?B B Ba*.^'^;uo^3t^-£T 



»i . ±iBBS3ew«rtt *» <b =wr I. C t S: Kit t L T v » 

[ooio] M*ia6ia8<o«Bflt±. if#« 1 7b 

[ 0 0 1 1 ] lf^7ie«EO^Bj{i. i Jb 

MbOV^-ffL*^ 1 (Clei8C7-J?Sa B B^*^'^/LOigig^-ST' 

[0012] 4fc x »«^8IEao*B3(j. »#iI5ie 
W<0»fl«^^yKDa!!5i^T**-?-C. XieF/r.7EO!te 

[0013] tti. nmM9im^mi. immsa 
m^m^m.^' ^wwmjimxh -> x . ±.am^M 
mi, x.j-ivTiv^-ivx'bhztzmmt Lx^h. 

[0014] 4fc, ISjRlf 1 0IE»OfMH»±. 81*511 
7bS40v^-r^ l izw&<nmikm.^.> ^^/UiOlitja 

•r -s. ±kw j&ofcHfcsre- 4 s ^'ittse^s; \ yum t 

[0015] ii^iii ite^o^(±, if^iBi 
. oimwmihm^^/wmmiimx'fc^x . xie#H 

[0016] 

<nmkmmiz~o\^x- 5 m-th> wm±. mmzmzm^ 
x Mmuzij o „ m i Jbsui 8 u . c <7)wm-mm\ 

Xfo 6}»*^<*/K«l*fiS:K*t 6 T^OlSJBfl 
^-r^0T'fc4. IH 1 .Tb^HS *#53 LT . cowo 

^B^^'^t-oMit^ft^ov'.-ci^-r^ . 
[0017] tr. z^mcom^m^wtm^tm-t 

^ElSarV h U •:/ ^X^tcKSL. ItKb^CTFT 
kBSMEStSraaKLfcTFTatS 1 
k . jS B J^'5XSS±t^ 7-7 < 2 a t ftilt© 
t5-MUCFIS(/ ^-./HI ) 2trKL, HI 
1 TbSH 4 Ic^-T £ 3C. TFTSKl ±C?Sb b b 3ri 
TL/ig, TFTMlSl f CFII2r. PjS 1 )^^ 
r 'i tzub^MBBm^' <-T-/H^itigS 4 ^)*^i*E^ 5 

^yusgjt^S4offlBittc-?w>i:|{iafl-r4 . -r o?H a B B a* 
.^ a 7vuMit^S4(4. miJbmm4iz7at£oiz, me. 

•MEtf5 t . USSSEaSrttcStiajStirTEIlSiifeT 
FTMl SrKHf 4TSP^Tr-^'6S.VCFSS2 2- 

Mom ') c e»» s -tr 4 eaiffls^a 9 > . as^ > 7- 1 
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«P1 2fc. Jtffij^aiS^S^SrftA-rifc^^'J 

SF^&A^&^rt^Tfc^iRAP 15k. 1 2** 

£> w £ y 71 1 A,(fli tf-T £ 5 ft £ S: PS5 

a 5 1*1 caw s ssw>sui £ ww * u - ? # 

17k, *SSSWRAa 1 5£ J ^K2i$E1f 5ft(c^A*3" 
6*8E^8E**:H«ST6fc«>0«A# 1 S k SrWL-T 

[ooi8] #c . i^^Rja^rffiSTpfaffl^K^'*" 

Kite , T F TSR 1 k C F 2 k coJ&n&ffiJSmZM 

-fr 1 9 b £ S»B L-tiaSWSac J; 0 8?^ * it h , - X . 

9al±. ttS^aS^>S«IBIWt^flEL^fifl 
itf*5 Urn] TFTiSl^Ii^^) 
HTiK A r OflW ^ £ k k * 4 ttffrf ^CFS«2^ 
7-7 ;^ 2 a tl/::I^Il 2 0 fiCM? 

^ 9 Hg*««i»fl»6 [jum] "C* 

0 . C F*R20«SHR*fi2 0 Srffltr*ftWK««rtfc: 
Mffi^ftS* H6t*-TJ:^C. TFTSfil^J 
HSBKfltffilBI^IK^a, «"ti£b^R*fR)*2 1 £ffl 
tr«t 5 KS^mflE-fbttWlB** ^ * & 2 2 £ 

T F TSfi 1 k C FSI 2 k <OlBOlSH#«5e<*>* 
JSPbIPS t k 3r & £ TT FTSS 1 k C F S« 2 k $r WE 
Lfc k # C T F TM 1 k C F SIS 2 k ^KJtcjgRES 
ftfc£IBW>Sflt VO ( V0= abt) k Xh h d k ** 
H£U>^\ HIROffl[A3 0?BT*VLti. £fBJtf>§« 

^li^'bouflit . vocn i o o %— i l o % 

C0«H#»4L<. J;D#4L<UtV0<OlOO«J:»3 
^< 1 0 3%OTk$ft4o 

[0019] mz. miic^xoiz. :^tft 

«SK 1 k C F 2 k £ , 5 v ^H<8J^*ffi* < *tra * 

lES-T^o ftffcWfcrtt* TFTSSl*TS^r-y6 
±CCttSU. C F«2^Ji^^-v' , 7TStC0ft*^ 

^-c«m-*. iililSi9^.ffl^tTFTi 

11 1 C Fit 2 h ^l^-ht&fto fct. #3v#l 
SriftltX^yn 1 **□ 1 2* 

P 1=100 [Pa] ) 4T'«E*ft. -IIS 
^>7*1 1 £f?±*+L J#*v#l 6*|3H<U 
8*B«L-C. *i«WRAP 1 5*^K2iES5^i: 

[00 20] . qSA# 1 8 SrISSft L . SWt# 1 6 r 



«5rt£JbfEE:fipl4T1SE"f 6< H2(c^-r 

J^t^ i7(c^3C, CFSI25:TFT1I1 
£Sia^:bi*:&. £<7>C F 2STF TSfi 1 CSfa 
k J^TFTSS 1 k C F SI 2 k £>IHfc:»fiS; 
$ ftfcJi#*« 2 3 CIS tart ftfc*S»Ofl* V 1 
li/lfllitf. 1 4S<0SA*^^ ,,? *^*fJCS*T. IS 
"tiia. flU-ffibSr-f-ft-eft. ( a = 2 1 6 . 1 [m 
in] , b = 287. 5 [mm] ) tcR^-Tftt^kL, -I 
<^k#c0JI«««2 3^1SShS: (h = 30 O 
m]) . 35B e B 3^ST4VL^ ( VL= V0= (m3 ) ) 
ht. (Vl=ab (h-t ) =1. 5 5X10" 6 (m 
3]) k^4. H3^«-rJ:ofc:. ru-xj6*8 
Ciot. ^^CzJi^^r-^Terl^T^^T, TFT 
S« 1 USt IT C FSffi 2 *:«< » E1" 4 , »Efc:(* o 
T , m& 3 ^*T F Til 1 k C F S« 2 k ^BB^JlttfiR 
3 l*3t:3E8l LX ^ < k t (c . ffl^Si^ 2 3 CC^ tii 
rt^ft^7K^UEffi^ftTV^<. 4fc. ^"^2 2 

l±tt^tc»L«Sfti. 

[0 02 1 ] *tc. 04C5rT J: die. 1 
^<?±S*. S^#16rML. L)-?#l 7SrBHS 
LT, 'J-^niS^W^IAL, SSiSE^i5F^l 
r^^JIpO^It, J: 0 . HSt27Sf J: oC. 

CFIS2 hTFTSSl kJi. *SlEp0fc:J:05^ 
CCSfe4C»Ltt»t^ft. TFTSIl kCFSS2kO 

SrelH t k 5r ^> . ;^t*. «e B B 3 i±iB*WH W 2 3 -rt *c 
*«L. ^-/U»2 2tt*¥L«Sft. TFTfflg 

1 k.C F$«2t S ft 4 , 4 . littffl* 2 

3 F^cOTKIS^i . E^ ^' p 1*» p oic±#'t & tc k t =5c 

*«EpO^*E (= 1 0 1 3 2 5 [Pa] 
^E) ) H, 7Kk^l>Ck^cfcoT. M^'l/2 0 
00kt^kfl)k. JI««B*2 3l*lCBWLfc*^f* 
HV2ti;. V2 = V1p1/2 000pO=7. 6 5X10 

O^lrlti. rl=5 6. 8 [ju m]k*»feft, ^ 

[002 2 ] Jfirfe. KLh^4< kt>TFT«Sl kC 
F«R2kSrata-&*>-fr6Xakl¥E-r6iak«, s 

(gfifel 5.S-2 0S) C*J^T**fiSft6. 
ft, Si^^^ft^T FTM 1 k C Fgffi 2 k 

«e« 5 >m» *) a i . 5 >-r(c ± o 2 

2C^h^2rS?JtLT , V-7UW2 2 £®fL$-£$til:£ 

3li. iiat--i).Ik^<. y-/W2 2r^LtEf? 
futTFT«l tCF««2t<0lBK«A*ft&. - 
Of^. WIS, SdEXS. **«B4WX8«:»T. HI 
9 tcfltf i o frttA* JS> 2 3 *«* feft 4 L 
{ o 0 2 3 ) l^A ^ izl -:RJftSft^:aSA*'p /< ^ ,l 
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$ flfc T F TSS 1 XlXC F S« 2 k . JJ3BBMCSA 
SflfciKftJI 2 4k, TFTM1 Rl/C FSS2^ 
IB^ERSixfc— »<^flirtl*2 5 . 2 6kS:fflM.TV* 

:;t, TFTSfiiii aqH/r^^MLhcfll* 

h^yL^zT FTlch ldt ^SaS ziT£r 

0. CFM2(i, iaH^7^*R±.t-*5 — 7 -f yU^ 
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